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LECTURE I.-PART II.

BETOEB discussing the objections to the dual theory of
venereal disease I wish to allude to another important point
in the pathology of syphilis, which began to attract atten-
tion about this time. I mean, the period of incubation
which is found to precede the development of the indurated
primary sore, at all events in a considerable proportion of
cases. Everyone who has had much to do with the treat-
ment of venereal disease must have noticed that patients
presenting themselves with an indurated sore frequently
state that they have not been exposed to any chance of
contamination for a considerable time before the appear-
ance of the sore, the time varying from about ten days to
five or six weeks, or occasionally even longer. Of ten a slight
abrasion has beeq noticed at the time, which disappeared
;almost immediately and has been forgotten; but after an
interval a thickening has appeared at the spot where the
abrasion took place. The thickening is of an indolent pain-
less character; it is usually attended with a superficial
ulceration, but not necessarily so; sometimes it remains as
s. mere thickening without breach of surface. At the time

<}f its appearance, or soon afterwards, there will be noticed
’in most cases an indolent enlargement of the neighbouring
emphatic glands. This induration, unless treated at an
early period, is nearly certain to be followed by constitu-
tional infection.
The lapse of time, to the extent even of several weeks,

between the exposure to contagion and the appearance of
’thesore was noticed by Hunter, as well as by Swediaur and
others before his time; but it is only recently that its
special relation to the indurated infecting form of sore has
been clearly demonstrated. The existence of a period of
incubation was long denied by Ricord, who contended that
it was simply a period of inobservation, arising from the care-
lessness of patients in noticing the first appearance of the
disease.
But there is now an accumulation of facts which are con-

clusive as to this question of incubation. Some surgeons
have not hesitated to inoculate sound persons with syphilitic
matter; other inoculations have been made by surgeons in
their own persons to test the question; and a variable time
’has almost always been found to elapse before the appear-
ance of the characteristic symptoms. The material inocu-
lated has sometimes been derived from indurated primary
sores, sometimes from the secretion of secondary affections
(such as mucous tubercles), sometimes even from the blood
of syphilitic patients, and the result has been almost uni-
formly the same. The period varies, as I have stated, but
it has not, as was once supposed, been found, as a rule, to
be longer when the inoculation has been with the matter of
secondary sores than when taken from what is usually called
the primary ulcer.
The existence of a time of incubation in many cases may

be accepted as an undoubted fact, but it is quite another
thing to admit that it is constant and that it is a necessary
condition of every infecting sore, as has been asserted. In
many cases no such interval in the initiation of the infect-
ing sore can be observed. It appears in such cases, within
a very short period of contagion, as a pustule, in precisely
the same way as the soft sore, from which it is impossible
to distinguish it. But after a variable time-Ricord says
never before the fifth day, but rarely so soon as this-a
thickening of the base of the sore may be observed. The
surface may continue to secrete well-formed pus as before,

thus giving the sore the characteristics of both kinds; or
the purulent discharge may be changed for a thin serous
secretion, and the appearance becomes that of a typical
indurated sore. This is certainly what I have repeatedly
seen in practice, and I think many of those whom I am
addressing must have witnessed the same thing. In either
case, however, there may be said to be a period of incuba-
tion before the development of that very significant sym-
ptom, the induration of the base of the sore. The result as
regards secondary infection is the same in both cases; that
is to say, it is almost certain to occur unless arrested by
early mercurial treatment.

It will hardly now be questioned that a sore attended
with indolent painless induration and similar multiple en-
largement of the neighbouring lymphatic glands will be
almost invariably of the infecting character; but is it

equally certain that the soft suppurating sore is never fol-
lowed by a like result ? This, as I have already pointed
out, has been very positively asserted, and it is the opinion
now held by many good authorities, though not, I venture
to think, by the majority of surgeons of experience-in this
country, at all events.
Of the erroneous nature of this doctrine I have always

entertained a strong conviction, for I have repeatedly seen
suppurating sores which I have had the opportunity of
watching throughout their course, and which have never
shown any induration that I could discover, but which
have nevertheless been followed in due course by consti-
tutional disease. My individual experience on such a point
may not be worth much when opposed to that of the many
distinguished observers who have arrived at the opposite
conclusion ; but if I am wrong, I can claim, at all events,
to err in good company, as may be shown by reference to
the Blue-book containing the evidence taken by the Medical
Commission appointed by the Admiralty in 1865 to investi-
gate the whole question of venereal diseases, with a view to
their prevention. That Commission, presided over by Mr.
Skey, examined a great number of witnesses, hospital sur-
geons and physicians, including nearly all those who had
paid special attention to the subject of venereal disease,
naval and military medical officers, and others. The evi-
dence is a most valuable record of professional opinion in
this country on most of the controverted points relating to
venereal disease, and is well worth an attentive study. On
the question now under consideration-viz., the possibility
of secondary infection from the soft suppurating sore-
nearly every witness was asked his opinion, and a consider-
able majority gave it in favour of its occasional occurrence,
many of them stating it to be a fact within their own expe-
rience from cases which they had had under observation
throughout. To use the words of the Committee in their
report, 11 twenty-nine experienced witnesses gave evidence
that sores, both soft and hard, may be followed by every
variety of syphilitic eruption." The who deny this possi-
bility explain these cases by saying ht the sores have not
been observed with sufficient care ; tnat there has been an
induration, imperfectly developed or evanescent, at some
period of their progress ; that there may have been another
sore which escaped observation, or that the secondary
affection may have been only a relapse of former disease.
There must either have been an error in diagnosis, or there
must have been some other sore, perhaps at some other
place, perhaps at some other time; which seems to me pretty
much the same as saying that if the facts are against them,
so much the worse for the facts. With a view to overcome
this difficulty, it has been urged that there are two kinds
of infecting sore-an infecting sore with induration, and an
infecting sore without induration, the latter being not of
frequent occurrence, but still essentially distinct from the
soft suppurating sore. It is admitted, however, that the
diagnosis between this non-indurated infecting sore and the
ordinary soft sore is very difficult, if not impossible, and can
only be really established by the fact of infection when it
occurs.’
The difficulty of making this distinction being thus ad-

mitted, it is surely easier to believe that no such distinction
exists, but that the soft and hard sores have an intimate
relation to each other, and are in fact the product of one
and the same virus. The action of the virus may be
modified in the case of the soft sore, so that its infecting
property is materially lessened, but it still retains that
property to some extent, and under favourable circum-
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stances, and on a suitable soil, may produce constitutional nor I could entertain any doubt. It is true that when the
disease. The modification may arise from the nature of indurated sore is successfully inoculated on a syphilitic
the local process which is induced, suppuration being more patient it does not produce its like, but gives rise to an
favourable to the elimination of the poisonous material ulcer exactly resembling that produced by an inoculation
than to its absorp ion into the constitution ; or it may be, from a soft chancre, and is reinoculable through alengthened
as urged by Clerc, that the soft sore is the result of the series in precisely the same way. We were thoroughly con-
action of true syphilitic matter on an individual already vinced of the identity of the result, whether the matter had
constitutionally infected, in whom, the diathesis having been originally taken from the one form of sore or the
been once established, the virus can only reproduce itself other. There was no difference that we could appreciate
in the modified or hybrid form of the soft sorp, which, in the mode of development of the ulcers, in their duration,
when transferred to a third person, will, as a general rule, in their progress, or in the appearance of the resulting
be entirely local in its efl’ects, but may as an exception retain cicatrices. If, then, it is true that inoculation from one
the infecting property of the sore from which it was ori- form of the disease will produce a sore in no way dis.
ginally derived, tinguishable from that which is characteristic of the other
Mr. Hutchinson, who has recently stated his opinion form, and if, as I have before pointed out, both forms of

that duality is de,3,d," says that the soft sore results simply sore may induce the same constitutional results, surely these
from pus contagion, this pus being more or less peculiar, its are very striking proofs that we are not dealing with two
peculiarities being due to its having originated in syphilitic perfectly separate and distinct diseases.
inflammation. He insists that this pus may or may not Those who support the theory of two poisons have, I am
contain the germ matter of syphilis, and that the soft sore aware, put forward an explanation of all these anomalies.
therefore will sometimes prove infecting. and contradictions, which, if it could be accepted as true,.
The question is not merely a theoretical one, but is of would settle the question finally and at once. In addition

great practical importance with reference to prognosis, for to suggestions of errors in diagnosis, or that the instru.
an implicit belief in the dualistic theory will not unfre- ments used for inoculation may have been contaminated’
quently lead to error and disappointment. It is unsafe to with matter from soft sores, it is urged that both these
predict confidently that any venereal ulcer, even a soft sore separate diseases may find expression in one and the same-
attended with suppurating bubo, will entail no further sore, to which the name of mixed chancre has been assigned
consequences. There is a strong probability that an in. by its inventor, M. Rollet, of Lyons. This mixed sore is.
durated sore will prove infecting, and there is a probability, said to be caused by the accidental implantation of both
though not nearly so strong, that a soft suppurating sore will kinds of virus on the same spot. It possesses, we-are told,
not; but exceptions to both these general rules will be met the induration and infecting property of the one kind, with
with, and there is really no absolute proof of the infecting the suppurating surface and ready inoculability of the
nature of any given sore but the fact of infection itself. other. This double contamination may be communicated
At the same time, while declining to accept the duality at once from a person labouring under a similar mixed sore,.

theory, I admit that its advocates have done good service or from one having both forms of sore at the same time; or
by bringing into striking relief the important differences a hard sore may be inoculated with matter from a soft sore-
between the two varieties of venereal sore, which thirty at any period of its progress, or vice versa, and the mixed
years ago, and within my recollection, were confusedly chancre is the result. This, it will be seen, explains all the-
jumbled together. They have been too positive in their difficulties in the way of the acceptance of the duality
conclusions, and too prone to formulate absolute laws with- theory in a very complete manner. Thus, if a sore is of the-
out sufficiently considering all the complications of this soft suppurating kind at first, and afterwards becomes.
most difficult of questions-but they have established a rule indurated and infecting, it must have been a mixed chancre,
as regards secondary infection which is sufficiently general which developed the ulcerative property of the soft sore at
to be a most valuable indication for treatment, and to save first, but became indurated after the proper period of in.
multitudes of patients from the misfortune of an unneces- cubation. If secondary symptoms are sometimes found to
sary mercurial course. follow a soft sore, this must have been a mixed chancre, of
There is one point, to which I have already alluded, about which the induration may have been masked or destroyed

which I wish to say something more, because it has a very by the ulceration, and have been overlooked. Or if a suc-

important bearing on the pathology of syphilis; I mean the cessful inoculation is made from a hard sore, this must have

inoculability of the secretion from an indurated sore, which been a mixed chancre, the real character of which has not
has been so positively denied of late years, since the intro- been understood. Now, it is hard to conceive that this
duction of the double virus theory. It is said that although accidental implantation of one virus upon the other can be-
this sore is intensely poisonous and will produce its like anything but a very exceptional occurrence, whereas, if it is
when inoculated on a healthy person, it will produce no to be used as an explanation of all the cases to which I have
result when inoculated on the bearer of it or on anyone just alluded, it must be exceedingly frequent; and in the
who is or has been the subject of constitutional syphilis. last class of cases mentioned it implies that such ex-

The syphilitic diathesis being already established in such perienced inoculators as Sperino, Boeck, Bidenkap, and
persons, their receptivity of the poison which caused it is others, were incompetent to form a correct judgment of the
exhausted, as is the case with the vaccine or variolous nature of the sores with which they were dealing. Before

poisons, admitting the reality of such a sore, the evidence in its
There is some foundation for this view, inasmuch as the favour should be much more conclusive than any which has

indurated sore can only be inoculated on a syphilitic patient hitherto been adduced, whereas, in fact, it has been of the
with difficulty, and in some cases not at all, whereas the slenderest possible character. It has been found that when
soft suppurating sore is very easily inoculable on almost all matter from a soft sore has been inoculated upon a hard
subjects, whether syphilitic or not. The difficulty, how- one, the latter has taken on an ulcerative action and has
ever, has, I think, been exaggerated. Sperino, of Turin, become readily inoculable. It has been converted into a
and Boeck, of Christiania, who practised syphilisation, and, mixed chancre. The mixed sore is also alleged to have been
therefore, inoculated on a very extensive scale, preferred produced in the converse manner by engrafting a hard sore
for their purpose the matter of indurated sores. Sperino upon a soft one, but the evidence as regards this is less clear
says nothing of the difficulty. Dr. Boeck, a most trust- and satisfactory. But, granting that both these facts have
worthy and painstaking authority, says that if certain pre- been observed, there is no need to call in the aid of the
cautions are taken, it is only as an exception that the hard mixed chancre to explain them, for there is what I think a
sore is non-inoculable on a syphilitic person. He prefers much more probable explanation ready at hand. In the first
this matter and constantly uses it, but admits that in pro- case the indurated sore is excited to suppurate by the irri-
portion as the secretion is thin and serous will be the tating properties of the soft matter placed upon it, just as
probability of failure; but if the surface is irritated and it would suppurate when irritated by a blister or by savine
made to suppurate, a positive result may usually be expected. ointment; while the somewhat uncertain examples of the
In 1865, during the time that experiments in syphilisation second mode of mixture are explainable by the fact that a
were being conducted at the Lock Hospital by Dr. Boeck, soft sore may develop an induration at any period of its
under the observation of Mr. Gascoyen and myself, I was course. The mixed chancre had its origin in the necessity
cognisant of five cases in which this kind of inoculation was felt by the advocates of the duality theory of explaining
successful, and about the genuineness of which neither he away well-known facts which were incompatible with that
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view, and but for that necessity, as M. Clerc well observes,
it would probably never have been heard of. The hypo-
thesis, for it is really nothing more, appears not so much
to have arisen out of the facts, as the facts to have been
- made to square with a previously-conceived hypothesis.
The relation of phagedaena to syphilis is another point

of interest. Either form of venereal sore may, as is well
(known, become phagedsenic at any period of its course, and
phagedsena is perhaps a more frequent accompaniment of
venereal sores than of any other kind of ulcer. In fact,
venereal sores used at one time to be described as of three
’kinds-the indurated, the unindurated, and the pbagedsBnio.
Mr. Hutchinson seems to consider that phagedsena has some
special relation to syphilis, for he has recently spoken of
syphilis as being, with few exceptions, either directly or
indirectly, the parent of all phagedmna. I cannot agree with
this view, nor can I recognise the near relationship which
he suggests. Dirt, drink, debility, neglect, and want, seem
to me to be the chief progenitors of phagedsena, and syphilis I
to have no more than a distant or casual connexion with it. I
I am confirmed in this opinion by what I have seen of late 

I

years of the working of the Contagious Diseases Acts. I
Before these Acts were passed the most frightful cases of
sloughing phagedasna. were continually being sent from the
’arnham Union to the Female Lock Hospital in London.
The patients were the outcasts from the camp at Aldershot,
driven to sleep where they could-in barns, under hedges,
in ditches, and even, as shown by evidence, in drains. The
lower class of women frequented by the soldiers at Wool-
wich and Greenwich used to be sent in like manner by
the Greenwich Union, and these furnished cases only a
shade less severe than those from Aldershot. Police super-
vision, with periodical medical inspection and early hospital
treatment, have changed all this completely. Since the
Acts were passed, the women from Woolwich and Greenwich
have all been sent to the London Lock Hospital; the women
4rom Aldershot were also received there for the first year or
two, until the Local Government Lock Hospital was built.
The result was that in a very short time phagedeena had all
’but disappeared from amongst them. The same thing was
observed in the women sent from Dover, Canterbury, Maid-
:stone, Colchester, and Windsor, who all, when the Acts were
.passed, were at first received in the London Lock Hospital.
Nothing could be more striking than the change which was
wrought in the character of the cases coming from a district
after it had been under inspection for two or three months. At
present, if a severe case presents itself, it is almost sure to be
in some unfortunate who has migrated from a distance into
the inspected district in order to secure being sent at once
into hospital for treatment. The sores are now of the mildest
character, and, what is equally remarkable, even suppu-
rating buboes are but rarely seen. The present condition
of these women is a striking illustration of the extent to
which venereal disease may be mitigated by early treat-
ment, enforced cleanliness, and strictly regulated diet and
habits. It is certainly a remarkable fact that districts in
- which the lowest prostitutes abound, and in which every
one of them is known, should, when subjected to regular
inspection, only quite exceptionally furnish examples of ireally formidable venereal disease. I

Phagedsena, I contend, is, as a rule, only an accident of
a syphilitic sore, the offspring in most cases of dissipation
and neglect. Probably any other ulcer, under equal irri-
tation, would be equally liable to phagedsenic action. It is

rarely seen in persons well to do, or in those who are care-
ful and cleanly in their habits; or, if it does occur in such,
it will pretty surely be found to depend upon some palpable
constitutional defect which predisposes to destructive action.
It certainly need not depend upon the character of the sore
from which the contagion was derived, for it was abundantly
shown long ago by the military surgeons in the Peninsula
that the most destructive ulcerations in the male may arise
From connexion with females suffering from disease so mild
as to cause them scarcely any inconvenience. The faulty
predisposition here evidently existed in the patients them-
selves.

But although it may be abundantly clear that phage-
dsna, in the great majority of cases, depends upon condi.
tions proper to the sufferer, it may still be that it is capable
of producing its like, and that the secretion from a phage-
- dsenic sore may communicate phageduena to another person.
at the Lock Hospital, two patients who had been under-

going syphilisation were, unadvisedly and without instruc-
tions, inoculated by the house-surgeon with matter from a
spreading phagedsenio sore. Four punctures were made in
each case. In both patients sloughing sores were produced
at each puncture, and in one of them they spread to an
alarming extent. Something very similar, though less
severe, happened in a patient with tertiary syphilis, whom
I was treating by syphilisation in conjunction with the late
Mr. Skey, and whom I inoculated with matter from a sore
which, as it turned out, was just beginning to become
phagedsenic. In these cases the sores, even in their early
stage, did not present the usual aspect of a syphilitic inocu-
lation, but rapidly gave evidence of spreading phagedsenic
action. Here the tendency to phagedsena did not reside in the
patients themselves, for all three had been inoculated until
it had become almost impossible to obtain a positive result
with any ordinary syphilitic matter, and the numerous old
inoculations still remaining open pursued their ordinary
course undisturbed.

Phagedsena, then, seems capable of reproducing its like,
and although it may have supervened upon a syphilitic
sore, it may communicate to another person not syphilis,
but phagedaena; it supersedes and destroys the syphilitic
action by the destruction of the infected part, and thus, if
it sets in before there has been time for general contamina-
tion, it may sometimes prevent constitutional disease.
Having alluded at the early part of this lecture to the

formerly supposed connexion between gonorrhoea and
syphilis, I wish to take the opportunity of expressing my
entire concurrence with those who hold that there is no
such thing in existence as a specific gonorrboeal poison. I
know of no proof whatever that a gonorrhoea, is anything
more than a urethritis, varying in intensity partly in
accordance with the more or less irritating properties of
its exciting cause, and partly in accordance with the indi-
-vidual constitution and susceptibility of the recipient. The
most frequent exciting cause is undoubtedly to be found in
the morbid secretions of the generative organs when trans-
ferred from one sex to the other. These secretions are in a
sense, of course, contagious, but they act as simple irritants,
and the result is simply an inflammation without any
specific character. As a general rule, the more active the
inflammation which gives rise to such secretions the more
acute will be the effect. But this is byno means always
the case. An acute urethritis, to all intents and purposes
a gonorrhoea, may be caused in the male by mucous or
muco-purulent or menstrual discharges in the female, the
origin of which is altogether independent of contagion. It
is often caused, -in young men especially, by excessive
sexual indulgence, and still more by excessive sexual and
alcoholic indulgence combined, and this often happens when
no disease whatever can be discovered in the female sup-
posed to have been in fault. I have had the opportunity
repeatedly of examining both parties involved, and can
testify to this as a fact of not unfrequent occurrence, and I
quite concur in the opinion which has been expressed by
Fournier, that it is as common for a man to give himself
a gonorrhoea, through his own imprudence as to receive it
from the woman with whom he has been connected.
Gonorrhoea, or its equivalent has also been produced arti-
ficially by the injection of solution of ammonia and other
stimulants into the urethra, and the same is well known to
occur occasionally after the passage of instruments or the
irritation of urinary deposits.
In the female I believe the great majority of vaginal dis-

charges which may give rise to gonorrhoea, in the male do
not depend upon contagion at all, but arise spontaneously
as the result either of some constitutional or local disorder,
or, in the case of prostitutes, of the continual irritation to
which the generative organs are subjected. I have had

large opportunities of treating women of this class, and I
have constantly found that the older and more seasoned
women are affected with vaginal and uterine discharges of
a muco-purulent, more or less huoorrhceil character-hyper-
secretion, with little or no ioflammation-and without, in
my opinion, any actively irritating property. The younger
girls, on the contrary, frequently show obvious hyperaemia
of all the parts, which are acutely tender when touched,
and secrete a yellow discharge of a very irritating quality,
as is evidenced by its tendency to cause excoriations on the
adjacent external parts. This is a phase through which
most of them pass when they first enter upon a life of
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prostitution, and they, much more than the others, are

likely to communicate disease to those with whom they
associate. But this also is one of the consequences of their
mode of life, and does not necessarily, or as I think most
frequently, arise from direct contact with gonorrhcea.1 matter
conveyed to them by men suffering from that disease.

A SUGGESTION CONCERNING THE

CONDITION OF THE NERVOUS CENTRES
IN MIGRAINE, EPILEPSY, AND OTHER

EXPLOSIVE NEUROSES.

BY SYDNEY RINGER, M.D.,
PROFESSOR OF THERAPEUTICS AT UNIVERSITY COLLEGE.

IN the volume of the Medico-Chirurgical Transactions
for 1876 I have written a paper, in conjunction with Mr.
William Murrell, on the true nature of tetanus. We have
endeavoured to show by experiment that in the cord and
brain there exists a resistive power whereby impressions,
conducted by afferent nerves, are restricted to certain I
areas, and prevented from spreading throughout the cord
or brain. We further tried to prove that in tetanus

this resistive power in the reflex portion of the cord is
diminished or destroyed ; hence an impression conducted
by an afferent nerve diffuses itself throughout the cord, and
nervous force being set free from every part of the reflex
portion of the cord, all the muscles become contracted, and
instead of a natural co-ordinated reflex action we get
tetanus. I give a short r6sum4 of our experiments and
arguments.
Tetanus is said to be due to an excited or exalted condi-

tion of the cord ; that strychnia and other tetanising agents
stimulate the cord. Now if the cord were merely stimulated
we should get increase of natural co-ordinated reflex acts,
and not tetanus; but in a paroxysm of tetanus the
muscles of the body are all contracted, and it is therefore
evident that in tetanus a stimulus excites a discharge of
nervous force throughout the reflex region of the cord.
Moreover, were the cord merely stimulated in tetanus, as the
reflex function of the cord declines tetanus should give way
to normal co-ordinated reflex action; but this is not the case,
for the tetanic convulsions from strychnia at last grow
weaker and weaker. but continue till the animal dies.

Certain poisons, like gelseminum and buxus sempervirens,
produce at the same time both weakness of natural co-ordi-
nated reflex action (cord paralysis) and tetanus. Thus, in
the case of these drugs, soon after poisoning, the reflex func-
tion becomes much weakened, then distinct tetanus occurs.
At first we can excite either a co-ordinated or tetanic reflex
act according to the strength of the stimulation: a weak
stimulus producing co-ordinated reflex action; a strong
stimulus, tetanus. The co-ordinated reflex action then
grows weaker and weaker, proving the growing weakness
of the reflex function of the cord. Next, tetanus declines in
strength, but continues till all reflex action is destroyed.
In such a case it is impossible that the tetanus should
depend on stimulation of the cord; for we have seen that
the tetanus was preceded by considerable depression of the
cord, and continues till the depression ends in extinction of
all cord function. It is obvious, therefore, that tetanus
may occur in a cord whose reflex function is greatly
weakened, and we must admit that in gelseminum-poisoning
an impression or stimulus, say, on the skin, excites contrac-
tion of all the muscles because the resistance in the reflex
portion of the cord is weakened or destroyed; so that the
stimulus diffuses itself throughout the cord instead of being
restricted to a limited portion as in health. Strychnia only
paralyses the resistive force, and produces strong tetanus;
but gelseminum paralyses both reflex and resistive functions
of the cord, yet excites only weak tetanus.
We divided the spinal cord of frogs opposite the occipito-

atlantal membrane, and, to prevent bleeding, we pushed a
wooden peg through the incision into the cavity of the skull,

destroying the brain. In these frogs reflex action continuee.
for several days. We observed that soon after, but some.
times before, co-ordinated reflex action began to decline,
on striking the animal between the shoulders the legs were
shot out in a tetanic manner; that, as co-ordinated reflex
action further declined, tetanus increased and became
distinct. At this time, as in the case after poisoning by
box or gelseminum, a moderate stimulus, like pinching the
toe, excited natural co-ordinated reflex action; but stronger
stimulation produced tetanus. The tetanic spasm in some
cases lasted from half to three-quarters of a minute, and
was so strong that we could hold the animal out horizontally
by one leg. The tetanus was always at its height a few
hours before all reflex action ceased, so that we could fore.
tell the speedy abolition of reflex action by the onset of
strong tetanus. Here it is impossible that the tetanus.
could depend on stimulation of the cord, for it occurred in a
dying cord, and tetanus is most marked shortly before com.
plete extinction of reflex function. The tetanus must be
due to diminution or extinction of the resistive power-
enabling the stimulus to traverse the whole cord. It may
perhaps be said that the tetanus depends on the production
of meningitis through the operation of dividing the cord-
a supposition highly improbable.
So much for our joint experiments. And now I propose to

show their application to the theory of nervous diseases.
I venture to suggest that, besides tetanus, other explosive

neuroses, like migraine, epilepsy, neuralgia, asthma, &c.,.
are best explained by the supposition that a loss of resist.
ance occurs in certain portions of the central nervous
system, whereby impressions conducting to these parts
spread beyond their normal area, and produce the varioue,
symptoms of these diseases. It will soon be seen that
the theory of migraine, epilepsy, &c., that I now advocat&
differs but slightly from that expounded with so much
learning and ability by Dr. Liveing ; but though the
difference be slight, yet I venture to think that my view
embraces and accounts for a large number of pheno-
mena. On page 336 of his classical work on Mig-
raine, he says: " The fundamental cause of all neuroses
is to be found, not in any irritation of the visceral or

cutaneous periphery, nor in any disorder or irregularity of
the circulation ; but in a primary, and often heredity
vice or morbid disposition of the nervous system itself ,
this consists in a tendency on the part of the nervous centres
to the irregular accumulation and discharge of nerve-force-
to disruptive and inco-ordinated action in fact; and the
concentration of this tendency in particular localities, or
about particular foci, will mainly determine the character
of the neurosis in question. The immediate antecedent of
an attack is a condition of unstable equilibrium and
gradually accumulating tension in the parts of the nervous
system more immediately concerned, while the paroxysm
itself may be likened to a storm by which this condition is

dispersed, and equilibrium for the time restored." At

page 390, he says, 11 The whole group of disorders to which
migraine belongs have their foundation in a certain ten-
dency of the nervous system, for the most part innate, and
often hereditary, to the irregular accumulation and dis-
charge of nerve-force, which is manifested from time to
time in phenomena of a more or less explosive character,.
whether sensorial, motor, ideational, or organic."

I shall make myself better understood if I apply this
theory to the explanation of the phenomena of an attack of
migraine. I shall consider first the common form, where-
the symptoms are supra-orbital headache with nausea or
vomiting. In a paroxysm with these symptoms there
occurs an evolution of nervous force first in that part of
the nucleus of the fifth nerve in connexion with the supra-
orbital nerve; the discharge then travels backwards, anc
involves the centre for vomiting. According to the view
now advanced, there is diminished resistance in the nervous
structures between these parts, so that a stimulus causing
a discharge of force by the fifth nerve can pass backwards
and involve the centre for vomiting. It may be urged
that, according to this theory, any discharge of force in the
nucleus of the fifth nerve should travel to the centre for
vomiting, and produce nausea or vomiting; but this is not
the case, for if the loss of resistance is slight, only &

strong discharge in the fifth nucleus can overstep its usual
limits and reach the centre for vomiting. Now, the strength
of the discharge depends on the amount of nourishment


